Objective {#Sec1}
=========

Recently, endovascular aortic aneurysm repair has made remarkable progress, and it is becoming increasingly common for the access to originate in the upper extremity for complicated aortic aneurysmal cases.

In such cases, a left brachial artery approach is commonly chosen. Since we often encounter asymptomatic left subclavian artery occlusion (LSAO), it is an important consideration when planning the operations.

Here, we report two cases of a poor access route from the left brachial artery because of asymptomatic axillary artery occlusion (AAO), despite no preoperative upper arm blood pressure laterality, a normal ankle brachial pressure index, and no preoperative occlusion of the subclavian artery on CT scan.

Case 1 (Fig. [1](#Fig1){ref-type="fig"}) {#Sec2}
----------------------------------------

A 76-year-old woman (height 156 cm, weight 47 kg) had previously undergone intestinal resection procedures because of superior mesenteric artery occlusion and carotid artery stenting for bilateral internal carotid artery stenosis. As a result, she had a past medical history of old cerebral infarction.Fig. 1**a** In preoperative enhanced CT scan, AAO was not seen but was well calcified. Contrast is injected from the left upper extremity, and this causes severe halation at the axillar/subclavian vein, which makes visualization of the adjacent left subclavian artery difficult or impossible. **b** AAO was encountered and visualized during operation (arrow). The snorkel technique was abandoned, a regular EVAR was attempted, and accessing the right upper extremity was preserved as a fallback option following failed EVAR. **c** There were no endoleaks on completion angiography despite not performing the snorkel technique

We planned endovascular aneurysm repair (EVAR) for para-renal abdominal aortic aneurysm using the snorkel technique for the renal artery, but we failed to pass through the left subclavian artery when approaching from the left brachial artery because of AAO.

Before the operation, her pulse was palpable and there was no difference between the left and right upper extremity. Her upper arm blood pressure at that time exhibited no laterality (HR 87/min, BP right 149/90 mmHg, BP left 148/84 mmHg).

Preoperative enhanced computed tomography (CT) imaging revealed a para-renal abdominal aortic aneurysm with a maximum diameter of 58 × 63 mm. The axillary artery was densely calcified, but the AAO was not obvious since the contrast medium was injected from the left upper extremity during preoperative enhanced CT, and this caused severe halation at the axillar/subclavian vein, which made visualization of the adjacent left subclavian artery difficult or impossible.

We planned EVAR for her para-renal abdominal aortic aneurysm using the snorkel technique in the renal arteries. We attempted cannulation of the renal artery approaching from the left brachial artery, but failed to pass through the left subclavian artery because of AAO. Therefore, we decided to compromise the EVAR by landing the proximal stent in the short neck without the snorkel technique. Since the completion angiogram showed the absence of endoleak and complete exclusion of the aneurysm, we did not access the right upper extremity to perform the originally planned snorkel technique.

Case 2 (Fig. [2](#Fig2){ref-type="fig"}) {#Sec3}
----------------------------------------

A 73-year-old woman (height 155 cm, weight 49 kg) had right renal arterial embolism, chronic kidney disease, and pleurisy in her past history.Fig. 2**a** Preoperative enhanced CT scan failed to visualize AAO. (Left innominate vein's enhancement concealed the presence of AAO.) Contrast was injected from the left upper extremity, and this caused severe halation. **b** The AAO was encountered during LSCA angiography (arrow). **c** There were no endoleaks on completion angiography

Preoperatively, her upper arm blood pressure exhibited no laterality (HR 76/min, BP right 120/80 mmHg, BP left 123/75 mmHg).

Preoperative enhanced computed tomography (CT) imaging revealed a thoracic aortic aneurysm with a maximum diameter of 52 × 50 mm, but the left AAO was not obvious because the left innominate vein's enhancement concealed LSAO findings.

We planned zone 2 thoracic endovascular aneurysm repair (TEVAR) for thoracic aortic aneurysm and embolization of the left subclavian artery via the left brachial artery, but we failed to pass through the left subclavian artery because of AAO, and therefore, we simply covered the orifice of the left subclavian artery using a stent graft without embolization. No endoleak was observed postoperatively.

Discussion {#Sec4}
==========

The number of surgical strategies has increased due to recent advancement in endovascular treatment. This, in turn, has increased the number of cases requiring access from the brachial artery in the treatment of aneurysms and peripheral artery diseases.

In many of the treatments requiring upper extremity access, approaching from the left subclavian arteries to the aorta and the peripheral arteries is the preferred route because; unlike the right side, it is not necessary to pass across the aortic arch \[[@CR1]--[@CR4]\].

It is well known that peripheral artery diseases or atherosclerosis mostly occurs in the lower extremity, and although less frequent, it does involve the upper arm also. AAO is more prevalent in the left side, and it sometimes makes endovascular treatment difficult when attempting to approach via the left brachial artery \[[@CR5]\].

Thoracic outlet syndrome is another cause of AAO and is a well-described disorder caused by thoracic outlet compression of the brachial plexus or the subclavian vessels. Prior reports indicate that subclavian artery compression caused by thoracic outlet syndrome can lead to LSAO, but there have been no reports concerning AAO.

Therefore, the causes of AAO are unclear. Obstruction of the axillary artery in baseball pitchers results primarily from damage to the intima caused by repetitive compression of the pectoralis minor muscle by the tendon, the head of the humerus, or both during pitching \[[@CR6]\]. There are some reported cases of arterial injury after shoulder surgery or central venous catheter insertions or radiation therapies causing AAO \[[@CR7], [@CR8]\]. In these reports, patients experienced hand numbness, cold sensations, and decreased strength, and radial pulses were not palpable. These cases were diagnosed by enhanced CT scan and angiography \[[@CR6]--[@CR8]\]. However, the 2 cases reported herein had no history of the abovementioned events or causes.

In most cases, including asymptomatic patients, preoperative enhanced CT scan makes it possible to diagnose LSAO, and we can infer its presence by the laterality of upper arm blood pressure. However, it is difficult to detect AAO because preoperative CT scans usually focus on the trunk. Furthermore, injecting contrast material from the veins of the left upper arm makes it difficult to diagnosis AAO because the left innominate vein's enhancement and halation conceal such findings. We believe that one solution is to inject the contrast from the upper extremity contralateral to the side of anticipated upper extremity access.

In both of our cases, the patients' radial pulses were palpable and there was no laterality in upper arm blood pressure, so we were unable to anticipate or identify AAO preoperatively.

In our hospital, there have been 150 cases in the past 5 years involving endovascular therapy or angiogram involving access via the left brachial arteries. In two (1.3%) of these cases, AAO findings were observed. In both cases, it was difficult to diagnose AAO preoperatively, but there were similarities in that they were both relatively short, elderly women and experienced mesenteric ischemic events. We believe that the etiology of AAOs in these two cases were caused by atherosclerosis due to the fact that both lesions were densely calcified and also since both had previous medical history of mesenteric ischemia as well as risk factors for atherosclerosis including advanced age, CKD, and stroke.

Conclusions {#Sec5}
===========

The presence of an asymptomatic AAO may alter the treatment plan but may be difficult to diagnose preoperatively. In those cases in which a brachial or radial artery access is planned, contrast medium should be injected from the contralateral upper extremity during preoperative enhanced CT since the absence of halation of the ipsilateral subclavian/axillary vein provides improved visualization of the AAO which may lead to a better preoperative strategy including the choice of the side of upper extremity access.

AAO

:   Axillary artery occlusion

EVAR

:   Endovascular aneurysm repair

LSAO

:   Left subclavian artery occlusion

TEVAR

:   Thoracic endovascular aneurysm repair

**Publisher's Note**

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Not applicable.

RY described and designed the article. SF, EI, and YM edited the article. NT, TM, and TO supervised the editing of the manuscript. The remaining co-authors collected the data and discussed the content of the manuscript. All authors read and approved the final manuscript.

The authors declare that they have no funding for this research reported.

Data sharing is not applicable to this article as no datasets were generated or analyzed during the current study.

These patients were properly informed and gave consent for their clinical information to be included in an Elsevier publication.

The authors declare that they have no competing interests.
